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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing method of a 
semiconductor device, which forms a highly reliable wiring structure by 
solving the problem at the time of using xerogel or fluororesin for the 
interiayer insulating film between wirings for reducing the interwiring 
capacitance, the problem, when misalignment occurs, and others. 
SOLUTION: This manufacturing method of a semiconductor device, 
which is equipped with an interiayer insulating film 12 including a xerogel 
film or a fluororesin, is equipped with a process of forming a first mask 
25, which serves as an etching mask at forming of a via contact hole 26 
by etching the interiayer insulating film 12, on the interiayer insulating 
film 12 the layer below which is made of an organic film and the layer 
above which is made of a xerogel film or a fluororesin film, and a process 
of forming a second mask 21. which serves as an etching mask at 
formation of a wiring groove 27 by etching the interiayer insulating film 
12 and is made different in material quality from that of the first mask 
25. on the first mask 25. 
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^W^Lm*U 02® (8) {C^1-j:e»{C, i3Si8i 
40 2 1PHZ/VJ7^SL)[,M3 1 S:^t-C^3 2}<i^e>J5:S 
B3l«33S:?gfi&U gm2 6rt{CAU7>liif;i/®3 1 
«r:n-0T^3 2*>e)«;S:/5i^3 4«:J^^-r5. ^® 
|^{C, l|2®v;i.i'2 lAW|gxhyAi:«;5A^, l|2 
®v::?>i? 2 1 ®|?$icioTti, 02®v7.i; 2 1 li^ 
^IcK^SSn'Sriiji^feS. :ifflCMPT'l4, -«?iJi:U 
T, 7;^^■^^9U-S:ffiV^fc. 

[0 0 6 2] mBitvf£^^i)\ ^<biz±^mmmi 
2(m^ij:m(^hw^3 3^mzf'7^zA<m^LiM 
tx^m^yi&u'i^zt\z^-DX, ^Mwm^m^ti> 

50 Ziii!)^m\Ztj:i>. tfc. ±f5BSiSl5 3fS®Mf@iefi^ 
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[0 0 6 3] immx'it, ^tm^nm^^ntzr 

183 3, ■^7^3 4^i:m.i-i>m^\z%±Mmkm 

[0064] ±Mmimmaim^■^x^i. mmm 
mi 2±K^mm&mi 2i:Jiy^yifti>^Kx. 

m\<iy^7.fj 2 5±{cMra!!ieiSIKi 2S:x«y^>y 
f s^®x >v > i^v:^ ^iLtA^ ^(Jyxm 1 (^» v;^ 2 
5 iili*JS0SJ5:S^2®v;^i' 2 l ^"smt^lMh 
S:^S^T^^S:l^;*^eJ, lli(©v;^i'2 5€:x»;5^>i^ 

2 6S:?^^-t*, ?M^T'll20v;^ir 2 1 $:X«v^>y 
v:7.irtcS(,xTm 1 <DV7.^ 2 5 iHim^-&i35m5:}& 

^■fi,n9-yxm^mm.i 2<D±m. -rfjit>%m2 
mmmmi 4 ^3^y^>inyxmm2 1 m^t 

[0 0 6 5] ttz. m-mm(Dmmtfj:^Mmm 

1. 8-2. 4Sgi:^»;, iBfiSr^iTbHSM^tiS, 

[0 0 6 6] 0. m 
x\'m»5stmSi3 3t(Dm') x\t. ^m<Dm±\zm 

*JS:^t«i|^tt<fcVN, bfe*^oT, 0. 3MmJ:*;% 

m)^m^m^^i>zt\zj:v, mismm^mmii 

[0 0 6 7] ife^iaif^Kl 2*mLTV^;ai^,^:t^ 
T*S1, ?|2fflVX^2 5, 2 1 ^:^^^■r-5lS^Cffi^^S 

2 1 i:m^ti>^lyi/7. h-:fu±7.Xii. TiftfcUl 

OK 1 5 *gg^s*vfci«S(c*sfca>, * fe^ 1 ©vt. 

2 5 SJ^^-tslgo l/i;::?. h y n -fe ^T*{i, -tOD^ i 
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(Omi SA^MI^iiiS^l 2 5:SoTV>Sfe«!)fC, ^mSk 

<7)smmmi2mm^'^sztrjt<. I'i/T.hzra 

^xxm^bfclyi^yt. hKl 7, 22 i:fSi^bxnt^\y 
V7. hKl 7, 2 2 ^:im.LXf'^9--y^^^t \yV 

7. v<Dmsmmm\ztjii>. $ '^\zm 1 ©vy^ 

^■tMcfliVNfcx«y^:yifvx^' i:3&s bs;:^ hM2 
2«:^l<D<gilS^l 3<Dx>v^>yi:(i^ic|g^^-r 
i>ZtiMmztji^(DX. \/i/7.hm2 2^7vi/yir 

10 xijmmztji!^, 

[0 0 6 8] ife. ig3^!&j^^-rsfe«b(^)A^f->i: 
tji^muU2A-kmi(r>'77.9 2b\ZT\^^-t^'^\yV 
T.V^U'ZTAZi^'^^X. I-Jfe*?*). l'y>^.hK2 2lCM 

pap2 3$:Jg^!S;1-sy^■fex^ci3v^T, ^xr^-fji^ 

BP 1 9 ICMLT l/^;;^ hlK2 2 {C?^^3nSg|ni|52 3 
A^»i»ffiL/T?^fi!c$*Vfei: Lr%), |g2(3DVX^ 2 1 IC 

20 KiXwmLtzii^^z. mtmmm<tsii>i.^\,zim^ 
im^^t\.!£>zt\ttjL\,\ 

[00 69] 3t{C, ||10VX^?2 5{C«:S||I(DK 

■rs:ii;{ci»j, *fe^2ov;^^(c^5.^20]li 6 

SlSSM^ (200nm~1000 nm) (Jm^'^-f 
[0 0 7 0] *fese>fc, *fl6KZ)4ft£c?>*ilS:fWfS 

Zt\Zii^X. fie3fo!)^e>«^^e>#lTV^fefll^<!Dlg?^^X 

<{i7'y^iiK) «:Xv^>-yt-S^T% l|10<g 
SI^13 (MWm *^x.y^>y$4%«:VN^|^$:g#? 
40 Wf. 1381812 7 ?:Ba«8®i:J5:-5^2©iBSim^l 
4 lC«!f»ftK<x«y^>irfcJ: y?^figt*Z:il*^ffiT- 
SS, ^fe, ^^2 6?:?^^fS;tft©x.>5^>irS: 

7>y^Bg7b>f>j5:SS2©{^im^l 4 ^:sL^v^y^ 

■i-i>tmmzm'sm>y^ i axgsm^ 1 3 

[0 0 7 1] r;>c{c, :mm(D^imm.o^sm-mizgk 
t>s>m2(Dmm(mm^. m4<D^kJ3miz^^xm 
m'ri>, @3T(^ mmii3jf:ms2\z^vt=.imB 
50 af:ra»®%<3!)ictti^-t?F^4#^-rs. 
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[0 0 7 2] 03® (1) iz^t^^iz. immio) 

(1) iZj;:^XWmLtz(Dtmm\Z. T^S^l in 
-Millet. S«5l±{Ch7>i?>t;5f (Sg^) A« 

.1 2(DyMmttj^^mi(mmm^i3%:, mx\i 

300nm~800 nm<Dm^a>{SM^^J^M^X^ 

[0 0 7 3] mz. isd^immmmi 3±iz. m 
i:m^^z.tmmx'h^, 

10 0 74) Z<D^tiZbX. TSfeSfill±lC, 01 

(7)^gi!ii;sp|[ii 3 tm2o>ismmmi 4 2i;b'e><ii&ji 

f3iigia^l2S:J^^Lfco 

[0 0 7 5] mz. IMEMm^^l 2. t'Sifc*), ± 
f3ll2©{^^^14±tC, ite«8v>^i7i:UT, Hi 

^ ^jmt5> tztbom 1 <z)iK 1 5 s:, m« s o 

nm~3 0 0 nin©^$®iffbJ^'; 3>KT'^fiKbfe. 
J^CV >T-S 2 C^VX ^ m^t^ fzib^m 2 (©K 1 6 
m tf 5 0 n m~ 1 5 0 n m®J?:3 b S/ U u >K[T' 

[0 0 7 6] fM^T% IMlC^ (3) iZ^^X^mL 

u mm^m.ti>tztb<Dmomi9mmLx, m 
m&mi 2\zmmm^ir^m>3iv^yif-ry^i' 

ttsi^%2(n'^7.'; 2 1 im^ts,, 
[0 0 7 7] ^kic, ±ss^2<Dmi en^xff^KDmi 
5±izm<Di^i?7.hmmm m^immism ^ 
m^x\yv%vm2^m:'t^, uy^^^ 

-f-^fCj:y, Ui;;?.hK2 2S:/':4f-::i>^^UT. 

mmimm-^ tztbmam 2 3 ^ 2 ©sg i e ^ 

[0 0 7 8] ?M>T', ±IBby:^ hK2 2 Srxy^^y 

U jilSR&igilKi 2K:8m&m-tSfcib®gBniS2 

4m^bx. Mmm^i 2izw^mm?>m> 

[0 0 7 9] l^^^T, ±iaHl<0v:>^^'2 SJrx^v^'^ 
f^Xf^MZn^i^XW^i^l 2®H20!XgSI®?!Kl 
4 S:, -iiTOi:x«>5^>i:^g$rMt^Tx«y^>^yt 

^, z:©x^v5^>i^^l±. -«^JiitT, -s-v^yfii 

:^fC, ^(N2) (4 8cm3 /min) i-NU-^zA 
(He) (2 0 0cm3 /mi n) tfefflvv v-fi'D 
jftAf7-S:l. 3 5kW(2. 4 5GHz), RFAr? 
-5: 1 5 OW, m^m:- 5 oridS^-rS. Jtfcfe, 
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C:©X«y^>yT'ti, hK2 2%)X«vf->^y$n 

^^, it. ll2<Z)<g^^Ki4<OT®{cttMS8ll«)0 

[0 0 8 0] VK\Z. 03® (2) fC:^1-ie>fC, g^bi/ 

(t>L<tt^<b^«) A>e)^sH20vx 

^2 1?:MV^T, tr, Sll©V>^i' 2 5 Srx^y^^^f 

ts, -5-«)isR. m 2 m^s^umi 1 4 tt^tasi-ej^fiRs 

10 *iTVN-6fc«b, *i%A<x«y^>^rv>t.i'i:;5:oTjtefia^ 
T'&SII1®<^I^K1 3*^xy5^>i^$n. 
2 6;W^$n5>. i®x«yf->i^T-l±, ^y^y^iS 

7.\z\t. --mtbx. ic^^-7mn-:f9y (c 
4 F8 ) i:-iMb^ (CO) i:S:«v^s, 
[0 0 8 1] 03© (3) {Ca^tJ:^{C, 02 

2 1 S:x^f->yv:^iric«v>-C, 02cD<gSI 
S^14S:x.yf^>iru S^2 7 SrJg^fs. d 

<ri^^<n-2Lv^yf^\tw&<m2ay;s^^m\ 4 

20 >^T-{i, 01<D<^I^NRl35!)^»iiSIKT&5feft, 

x.y^>y{i0 1 o^t^mmm 1 3±T-f?ji:-rs. 

[0 0 8 2] »iL?5cVNA<, -e®^, l^i^®2$:Mv^ 

Ti?^ 1 oi^ommxism btz.(r>iLwm>z lt, k 
m^2 ^^\zA^)yi>>^i\m^ir\ytrf'yfWfem^ 

[0 0 8 3] Zl(7)02(D||SgG)J^J|*;, ItflS^l^llSg 

00l!g2:ll^(c. JigB^istligi^i 207^^n:^^e>ss 

wm^3X^oim^^m^2<jym^. i^wm-^ 

[0 0 8 4] ±iBiJi^T'{±, ^^=f-mm^t\.tz.y 
^m&i \±},zmmmm\ 2mm.tz.m^w^bt:, 
ifi, mm^im^'Stix\'^i3:^^m±iz±mmb 
t=.m.<Dmr^m^i 2, gm2 6, B3sgit2 7, m 
■^^!f^mmi>m^izi)±Msm^^i:mt 

40 [0085] ±120 2 ©llJgCW^fllfC j3tt«i|i»«^ll 

®ssg:^T-fe, tt^i<Dmk<mmizm?>imm 
mmizm^-mtmmj:mM. m:m^n?>, 
[0 0 8 6] ?;>:(c, :^^m(Dimm!&(m&-jmiz^ 
t>&m3o>mm<mi&i:> mAoymj3m\zi:-2xm, 
mti, Ei4T'{i, msmnz^Ltzmsssmtmm> 
m\z\i.m-m^^ii^-t^o 

[0 0 8 7] 04O (1) tZ^t^^iZ. T^Sfil 1 

BS) -mm^ix. tn%:m'^mmm.^2mzw&i 

50 335)^«it$nfc.%<7)T'&S. Z.<DT^!SS«1 l±tCSISI 
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msM: 1 2 (Drmmtfji^m i (Di^mm 1 3 

M;i«3 0 0 nm~8 0 0 n m<D^$ {CJ^fig-tS. 30) 
^ KDmUm^l 3 lig^l3(^MIS$^i^ ( I L 
D : Inter Level Dielectrics ) {C^;St>®"?. J^^IS 

*mT% m<o^mmx^^-t?>zt*ifX'^s>o 

[0 0 8 8] ^V^T♦±IBIIl®^^SMI13±^CX«/ 

[0 0 8 9] mz. immmA i±tc, Mtssasisi 

2 CD±«a55}-i; 2 ®<SSI«^11 1 4 4 
0 0nm®^${C^-rS. 3<3[>^2©<gi|^Kl 4 

iiyy$^X'm.ti>. ^(D-^tLxii. ymu 
i)-if^yWk mavmm. T-yuy (ptfe) , 

4 %:^iza>f)mx'm^t^. ^izaYJum0^-m: 

[0 0 9 0] i(3!)J:e>lCbT, r^&l l±tC S|l 

3 t^m^ 1 tii2®igii^iKi 4 

i:*^^3^j:-6»ra$^l 2$:j^^bfc. 
[0 0 9 1] mzm4<D (2) {Ca^1-J:e»(C, ±iH®r^ 
i»fii^l2, -t^t)*., ±l3m2C!){^|fKS|g|i4± 

^KtiKlSS, |aj;tlJ5 0nm~3 0 0nm(DJl$i^ 

ti>rzS>0m2(Dmi e O nm~l 5 0 n 

ni<Dj?$OM^bi/U3>KT'J^figLfe. -ttve^CDj^m 

K^Mfi, mmi(^mmmxmLtz0tmm 

[0 0 9 2] *feKfbS/y=i>|K&?gfiRt*|&fC{*. ^gj 

gtCfSUT, i|ficS20{Siim^i 5(DiHb*^Sil 

X SfbSffbt'yn>K%L.<t«b^fii&iyi/y3> 

*«#v^iMbt/Ua>|RS:J^fi^■r■53il*^*0^r^. -tJfc 

S^WifvHSe) jbW* t <, 1 0 n mgSlCJ^^t-S. 

Hl^ («9^«2 00nin~1000nm) 0!)3t3®aif IC 
ffitlfegWbj>'J3>KT-J^^gU ^20K1 6t»7'7'f 
hlCffiV>Sffi[*ffilgc (m«2 0 0 nm~l 0 0 0 
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nm) <D9(^m%:^ti>mti/V::iymt'fmLX\.^ 
■5. 

[0 0 9 3] ?^JC, 04® (3) fC5^tJ:^{C, JJBSI 

2®K1 6±{cam<DU2;:^h^:i^ (miilHPf^ 
^ S:MV^TI/2;;^MK1 7«:j5gKtS. -eoDS^, U 

i^LT, g^S:^fiK1-€.fc«{)<!!)HPaJl 8S:^i5g1- 

[0 0 9 4] «i^^T, ±l2U2?XhKl 7SXvy^>y 
10 V7.^{CffiV^T, ±IB^2®Kl 6®*$:X7^>i^ 
U iaiSSS:J^fifct5fc:««)®BiPaJ19«:mtT, M 

ji, t5fB^ 1 (Dmmmmxm brc(Dtmmo):mx 
j/>^^{cj:»;i»*-r5. Sife, 01 CD (3) T'li, us; 

[0 0 9 5] mzm4(D (4) tCa^1-j:e»{Z, ±13112 

©mi Bfeiu^^iroKi 5±{cji^®i/y;^ h^^SS 
20 fl5 mJJIii^ftiisa ^:M^^T^i?xMg2 2S:^ 
t^. profit, Uvy97Y-WcJ:U, i/i;:;^MK 
2 2$;y'?^-x>^LT. ^mn^J^^t^tztboymo 

B2 3 0!iA«S2<z)iii 6 mmmnz^xissm 

%, MP«P 2 3 < i: =b-«|5*^BlPg|5 1 9 tcM«:S 

[0 0 9 8] «SV>X, ±IBUy7.hK2 2S:X^y^:^y 
VX^^CM^^T, ±IS^1CD^1 50)*5:x«y^>if 
30 U MraSi^Kl 2lC^JL5:J^^-r5fc«)®ISPSP2 

4 m^Lx. mm&smi 2iz^mmimmi>m> 

3:y^yy-77.i;t.fjt?>m 1 C!)v:xi' 2 5 SJ^aSfs, 
[0 0 9 7] m^^X. ±IS^l®-rxi'2 5?:X<y^> 
yv7.^tCffiVNT«[Siii^lll 2©||2CMg^^lKl 
4&, -fia6!l«:x«y^>(?1g{g«:Mv^Tx«v^>yi- 
s. 30xy^>^r^ii, Jiy^yifiS 
7.iZ. igl^tCiSDT, T>^-7. ymi^ 

©3^7., -SMb^ (CO) lj:jJ5^-fb%)iS:^i:b«:v\ 

40 ttz. m2a>ii^mmi^<DrMiziimtiyvz2ym 

(Dtpr^4 1A^*^)©-C\ ±iBx«y^>i^litfira]K4 1 
±XW±^tl^, ^fe. Zl©x>y1^>i^T'ti. i/s;7.h 
K2 2ltWi^T'fe-5l|20{^|^5Kl 4 I:x«v5^> 

i^'-rsiaic. x.y5^>dr3*iT^tciiS5*sn5. bt 

[0 0 9 8] $P>{C, 04© (5) {C3t-r<fce){C, |g2 
a>-rx{; 2 5tm2<m^^imSii 4 *:x«y^>ifv:;^ 

i'tcMv^T, ~m$^fj^jLy^yifms%:m^^x. 01© 

50 v:xd?2 5iii:=tlctl3HK4 i«:x«y5^>ir-f^. 
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t^tzifXDmnB 1 9 ?:i!E:?t'S J:^{Cm 1 (D-7X^ 2 

tC, :ti7if7;i/:tD:/^> (C4 Fs ) (5cm3/m 
i n) i:-|&fb^ (5 cm3 /mi n) i:7;i/^> 
(2 0cm3/min) il&fflVV RFT^^yCv&SO 

[009 9] mz. 04® (6) {C5^-r<}:e){C, ^10 
v:x^2 5 (m2CDV>(.dr2 1) fcJ:U:tpraiK4 1 
'V^>i^-7:^i'{CMl.^Tm2(0fi^S^ 1 4 
l®ffiSS^58ll3S:x.y^>iru »2C!){gif^lK 
1 4 JCigSllt 2 7 S i: %.fc^ 1 
1 3 tC^a2 6 ?:m-r5, Z0:^y^y{f\zmi> 
:r.y^y ffiJ:^\z\t. ^ (N2 ) £>S(CfE;D 
T, 7>^xr, 2l«;!fXfefflv^5. 

[0 100] m^\tLrj^\^-h\ i<m. mEm2izj:o 
xmmLtc0mm>z^oi27.\zj;^x. mm2ipi 

gm2 6ffHZ;V)7i^ii/lM^-ftbr^tt^^f£i:f 

=7 if mm 

[0 10 1] ±!B04tCj:oT^WLfe^3®||ig©?^ 
fllT-=b, mm 1 J: oTUiWLfcH 1 ®||Jfe(3W^^t 

[0 1 0 2] ±ia4'faK4 1 {i, MWti^'J n 

I*. Sli©«ass^i 3{c^tbTxy^>irv:;ti^i; 
JfeU, ll2<0<SS|^SKi4{C^LTX«y5^>y7.h^y 

[0 1 0 3] imtm^mmx^^Ltz. 

7-v«fifflii»k ^momm^\t. mat 
\<zt^fA'>mm§&<mk^im-ti>mii^^. bsmi 

[010 4] ±Ms.^-tu^fly(Dt>%. mtmmzm. 

^& ffiiSitt, ffi7K& SfStt^i:*A^tsaw>Mr5iJ^ 

~i/i ooi:^b<SVN, 
(0 10 5) :/7XvcvD{ci 

»JJ^LfeK (1 9 9 7^ I EDM (International 
Electron Devices Meeting ) XB:^:S§SM^^&I^ 
m . 7-yuy (xidOtfc) , 7?/fl:jKiJ>f ^ K (-r 
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m yvit^vj[/ymMm. yvm^^ti/'JijO) 

it. tmmifz. 5i:xk<D^mv-7-timbx, 
[0 10 6] ^zx\ :^mx\t, i^m^mmx 

10 h^x\ mm.<D^i>mm^ijmti>:it.mm\z 

[0 10 7] t^£t>t>. ^±u^m^b<\tyvm^ 
mm\t. miitiz^*}mwismmizt<^jt?>wm 
<Dmm\zm\ 't<m<DmiziiMm'pfmm 

icx-if'f>;i/-;i/A^o. 1 6 fim&rf(o^immzi5 

v^Tti. wsmsmm. s nm&:rK.f£is,mxmm 
mMffmizmiot^rcisb. mmi)^o. stimi^Ar 
\zf£?,miz:ir'^njfm^b< \tyymmm^m 
20 ti>. ^mz^ox, mmm&^miti>mmtm^ 

0. 3 ^m^v^!t:^^m:fsm(z>miz\i. mwrna^ 
0. 3^J^T©«W[^5:«v^^^^^+^}•T•fes. 
[0 10 8] mz. ymm<Dm^m.<ms&mizm 
t>^m4<Dmmm^. m5m<m&i3m\z^^x 

[0 10 9] 050 (1) lCa^f*e)tC, -mtLx. 

immsizh^yi;7.ftm>^mm^m^u s 
30 ^izm^ wm^^m^LxmiGotm^^iix^^ 

•5. Z<D^6O0m:MiziiJ-iyi/K-i/aym6l 
[0 110] ^©^astc. (M^«i^Td^-;i/) 

m^^ni>m i ©mp^s^s 2 sr^fts/'; :ny^<D 
mtbxmximti/^jriy is 102 )m(jm 

m ^5oonm<Dmtizm^u mtfm^tn^f^ 

2 <DSm^ 6 3 i:^W^<Dimt. brmtf .-KU 7 
40 iJ-;i/X-7^;i/)g;i?5 0 0nm<0JPSlC?g^U ^10 

3 >KT' 1 0 0 n m0^$ {C}^^ H 2 i; i:B 
m!^t~>^<DW, 2 0^ 6 5 U n 1 
OOnni0J?${CJgfS-r5, 

[0 111] ?>CV^T% H50 (2) fCa^f J:e)tC, iHt 
KVT.i' 8 1 mm^. Z.(D V^T.^ 

8 1 \z\twsm^Tm-ti>t=.immnm 2 ^im.Lx 

50 j3<. 
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[0 112] «I5V>T, H5® (3) fCS^tJ:e>fC, ±IB 
l/y:^h-7:^d'8 1 [05® (2) mQ 5:^v%-cili 

(CHF3 ) ilT^l/rr^ (Ar) tfm (O2 ) 

T.hvxi'Sl MJBBHSW (2) #8^ fefitaStS, 

[0 113] f^^fC, 050 (4) IZ^ti'^iZ. nxy. 10 

oT, m20[)V7.i'6 7j3j;t;Mlii;S^i->6 6±lC 

h v:^i' 8 3 3® hvxi' 8 3 

{C{±^mS:?^^tSfc«)(Dg|Da58 4 SrMt/t^f- 

[0 114] ?Jcvx-e, 05© (5) {Ca^1-J:e>{C, ±13 
l/t;^:;^ hvxi' 8 3 €:x-v^>^^x'7,^'{Cffl^^TII 1 ® 
4 ?:x>y5^>if bT^^S:?^fig-r.5f-4?)®g5^ 
^Sif -> 6 8 S:?^^U ^ 1 ©VXi' 6 9 i:m^ti>. 20 
±ia^l®K6 405X^;^Vi^T?{i, ji?^^!^?^?^ 
^^XvX'y^^'^^^SSrffil'V x.y^>i/':)!/X{Cti;r 

^'^r7;l/3^Di/^'Dy^f> (C4 Fa) i:7;urr> (a 
r) (02 ) tim^tz, ttzmmmiio-ct 
bfc. 

[0 115] $e>{C05<D (6) {CS^1-J:e){C, :i^l<D 
v^i? 6 9 S:x-v^>t?*v;^^r{cffiVNT^20Mf3Si6i^ 
)K6 3Srx.>f^>i^U ^mfU'^f->G8i:mm^ 
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PROBLEM TO BE SOLVED: To provide a manufacturing 
method of a semiconductor device, which forms a highly 
reliable wiring structure by solving the problem at the 
time of using xerogel or fiuororesin for the interlayer 
insulating film between wirings for reducing the 
interwiring capacitance, the problem, when misalignment 
occurs, and others. 

SOLUTION: This manufacturing method of a 
semiconductor device, which is equipped with an 
interlayer insulating film 12 including a xerogel film 
or a fiuororesin. is equipped with a process of forming 
a first mask 25, which serves as an etching mask at 
forming of a via contact hole 26 by etching the 
interlayer insulating film 12, on the interlayer 
insulating film 12 the layer below which is made of an 
organic film and the layer above which is made of a 
xerogel film or a fiuororesin film, and a process of 
forming a second mask 21 , which serves as an etching 
mask at formation of a wiring groove 27 by etching the 
interlayer insulating film 12 and is made different in 




material quality from that of the first mask 25, on the 
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r?. simmf)ms^-^nrzmm.i 1 0 jciSi^MM^te®^ 
U3>igTjg^Lfc^, eT3j^-;i/3&«j^^^?ns^ 1 © 

M^^Jfegill 1 1 2 5 0 0 nm©ff $©®?fb->U 3 >ll 

-;p$?^fig-r^fce6{cffliisuvxhvx^ (Bi^-a- 
•f) ^m^v. ^-n^xy^^^ifvx^tcfflvifcx-/^ 

>^(c j; 1 (Dmmmmm 1 1 2 \z\z7-^-)i 1 1 a 

$r?gfig-r-S). ^©^. ±IBU>^XhVX^*^*-r-g.o 
[0 0 0 6] i)jViT, 07© (2) {C^fJ:5(C, -htB 

^ 1 (Dmrntmrn 1 1 2 ±{^±12 t*T*-ji/ 1 1 a 

>6ji=tJ^ 2 ©BFalJ&iy^ 1 14^5 0 0 nm©P$©* 
[0 0 0 7] $e,tc®7© (3) {cs^f J; ^ {;:. ^2© 

pw^iti^i 1 4±\zmmm^m^r^f^<Dj:y^>if 

VX^iyi^VX^gl 1 5$:^Jx.ai 0 0 nm©»^ 

(DMitiyu^^yrnxm^-r^. "tLx^m-rx^mi 1 

5±tcE^^/t^->Sr}^fiS:-r^fc:i6{c:ffi</i'5U->'X h 
•7X^ 116 ^Jgfig-r-S. :L<DUi?X hVXi7 1 1 6 

«gE^^/i^->$}^fi)c-rsfc«6©Hpa5i 1 7^m^ 

[0 0 0 8] ^CiT07© (4) iZ^-TJiOiZ, ±bBU 
v^Xh^Xi? 1 1 6$^X-y5^>^-7Xi'fc:ffl(ri>^X-;/5^ 
>i^fC=fcOVXi?Ml 1 5f'gBiS?i/t^->l 18^}^ 

[0 0 0 9] $e>ICEI7© (5) fC:^T<tPtC:. ±BU 
S7XhTXi7 1 1 6 [Mi307© (4) #8g] ^J;tX± 
EvXi7®l 1 5*X-;/^>i/-7Xi?ICfflliTll2©» 
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mimmi 1 4^x.y^>'^L. sa^jgi i s^m^r 

^ 2 oymfsimm 1 1 4 srssjwtci** lt. ^ i <db 
rsimmi i 2 tcst/f^jj^-jn 1 arrant- s. ;i 

idKl 1 4S:X>>5^>iy-ri)^c46. l/v'T. hVXi? 1 1 

[0 0 10] -E-®^H7(D (6) \Z7h-t^O\Z.. ±ia^ 
1, ^2 0BFBlJeigUll 1 2, 114^VX^{;LT. 

>]^1 1 l^X>;/5">^-rS. ZlCDidtCLT. 5^3.7 

;vyv->>«jgoiBi^3ii 1 9*cfct;e75j^-;n 1 3 
[0 0 11] sfeBe^<a®taiafl^b, t!^;/5^®^/Hb«> 

[0 0 12] XA>y^"J>^?'fc:J:oT. 
V^^. CMPt^Chemical Mechanical Polishing 

©yo-trxtt. SB^TX'^i' hJ±d^*ii5<;^c.g>ia<i:. Sfc 
[0 0 13] {£^«*;^c«Fb1*6^M«, 

^m^^m-r^fztb. 0. 1 s Mm;i^-;ptAT©x>'N*'r 
D-fexft®*t^j?)e.nTtis. 

[0 0 14] 

[|8Bj75«/|?gSiLJ:3<i:-rsSlil] Jt^«^75t3. OSrT 

SJg^p•trXT'ffl^i^nT^;t/1^-x>^^a^f5Ttt« 
W^cOU-v^Xh^fflli^fcJ?), ^©Uv'X h$r^*-r 

Ui^X hl*iyp-lrXOIS»cl£S|«^!^feK^*$n-SnI 



[0 0 15] S^c, «jfi{C/j:oT. 2. 0«T®itil« 

iSffl*«aB $nTt>s. c:©^r-fepy;i/tt-> u ^-irvi/t 

«^stTfe§, c©=^-trpy;u^¥#{t:iia'vf6ffl-r^i3 

^mizmmr?>zt\tmm-v$>^o -rut>^, =¥-tay 
Mt^oDmmo 5 0 %~ 9 0 0 , itttsw 

m^mzmmf)^$>?>. 

[0 0 16] ^i=>\Z±aim7\Z^^xmmLtzJ:or3iZf 

p-fexTtt. ntsmm7<D (2) izji^xmmLfzxm 

t<Dtziib, mmm7<D (5) tcjcoxiJiBjLfciST 

•^VXi7gtC:f-A'X«;/5^>df3&t#<SPto-g.. -€"©1^ 
E$I^JSg|5-^VXi'B©Wg|5d5XA-y >i^^ll 

-&fctt. vxi^B©W^-fe©fe*fcBI^-r-5B3i^flld^r) 
;^j:*toTbSt\ Ei^ra>'3-h;S:i:©5F^MBg»c:;»5: 

[0 0 17] ifc, miB07{rj;oTIK?^L;rc:/p-tx 

^^*^tt^^aiLTJ^fig$nAc«^, fT5^-;P©=i>^ 

— ;PF^'v©^||©Jia6i^*^^, Xk^ hPx'-f ^W— 
>'3>liStt©S{t:7a:fS:±i;sct»3;a:S. J&lTfc, ± 

ms.7.T^-i ^>h(Dmm^ms\z^-Drmm-t^, 

[0 0 18] HfifeH7© (1) . (2) fcj;oTI5iajb 
fcWtRfiltc. 08© (1) \Zm-r^o\z. mWLl 1 

0 \Z/%'y ->^— >3 >JK 11 1 ^m^Lfz'^. |g 1 ©S 

Fei^e^Mi 1 2^j^figb. $e>ic, ^(Dmi(Dmmm 

mi 1 2(Ct*73}^-;H 1 S^J^figrS, ^t,iT% 08 
© (2) {C^-r=t5(C. ±IB^ 1 ©SFB^igy^ 1 1 2± 

{c±i2if7*-;n 1 3*ja*jxty^2©gra*eigii»i 

1 4 ^^^T5. 

[0 0 19] i>:liT'08© (3) (C^fctpIC, 112© 

mmfimmi 1 4±jc-7Xi7Bi i s^m^Ltzm. t 

©VXi^gi 1 5±tCiBi^^/t^->*J^*K-r-5fc«6{r 
fflt^^l/i^Xl-VXi? 1 1 6SrJ^J«t"-5. :;^CViT-€-©l' 
i^X h-7X^ 1 1 6lrg2^Jg/1^'->>&?g^-r-5/iJ6© 

momi 1 i^m^-f^o ^©[^fc 5X77'f^>h 

©;fc»t:±gEWPgSl 1 7*«hf73}^— ;n 1 3»Cjl:*LT 

-rnxm^^ntztr^. 

[0 0 2 0] ggl^T08© (4) {'S^TJ;3fC. ±ffiU 
v^Xh-TXi^i 1 6 5:X-y5^>i?'VXi7tfflli/5:X>y? 

>i^Jc:j;0-7X^® 1 1 5\zwmmnif->i I8^m 
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[0 0 2 1] ^^tzmsff) (5) {z^-r^o\z. ±121/- 

i^Xh-7Xi>l 16 [WIBHS® (4) i5J;0ti: 

mimmi i4^jiy^>ifL. mmmi 1 9^m^-r 

^2(Dmmimmi 1 4^mnm\zm^vx. mi^e 

*fLTE^«l 1 SA^-ftlxm^^n^Tztb. b*77^- 
JH 1 3rtCD-g|5lcm2(7)HFBl^iiy^l 1 47&^*SoTf 
7*-JH 1 3©-g|5$S^§BP®«$-/h$<-r-5. 
[0 0 2 2] ^(D^mSff) (6) ICS^-r<fc5JC. ±I3B 

i> mzommw^mi 1 2, 1 1 4^-^7.i7izLx. 

h*73f:-;H 1 3®)£gl5JlgmbTt^^/'^-y->'^— >3 
>mi 1 l?rx«>5^>^-rs. ±IBI«?gb^c<t5tC, X 

MFal^iSdKl 1 4*^StiTi'>Sfc«6, :ny^^hmmi!i^ 

S. 
[0 0 2 3] 

m^mArz^m»ms<Dnm^mz)sux. m^mmm 

±lz^<Dm?^m^m^:^y^>^-r^m<n:s^'y^>'^-7 

i7 ±{zmmmSim^3:y^>if-t^^<Dj:y^>^^:;i. 

^ iit£^ h<DXf^ 1 WVX;? itt«H©S;5:-5ll 2 ©v 

[0 0 2 4] ±m'=^mi^mm.(Dmmysmxii. mmmm 
m±\z^(Dmm^m^^:i^-y ^ > ^r^mzx. y^y^f 

±\zmf^timm^:r.y^>^-r^m<Dx.y^>'^-7 
trs.?>h<Dxm 1 (D-^xi7tmm<DiSiU^m2(D 

^ *x y ^yf^T. 9 \zm ^^xmmism:^-x. >y 5^ 

=f-y^-^^z.hL immzts.^, 
[0 0 2 5] sfc, immm.(r>o'*b. wm^hts.^ 

[0 0 2 6] z.<r>^m)3mx\%. n-wmommt. 

\.xmx.\t.-yvmmmmx^^t^^ii\z^^. «feS2 
8~2. Amm.t.-t^^b.if'X^. wmmmM 



[0 0 2 7] gBi^FBlfia©«t>»t\ itJ'x 

■tf'f >;U-;i/75^0 . 1 8 iL mUAT©*#^gBlC*5Vi 

-/jsjcE^rsiisA^o. 3 iims^xyyzu^^wtum^^ 
[0 0 2 8]-;^. 0. z iLm^y)^m.^^^m^m m 

;^«±T©SHM«fl) X\%. ^m(rim:K\z^f^^-k^t£.^ 

%mi\^. Lrzi)^z>x. 0. 3 umjiiohfA^^mmmm 

(D^^izit. JtSI«^75«3KTOW«a«*ffltm«+» 

TfeSo e., z<Dmwmiz'byymmm 

m^\z\titmmmi!)^ 3 £iT®i£^«*®*t»ig*ffl ^^-s 
d i tc J: 0 , mmmm±i^<Dmm^Wi)m v < 

i^xi^^Litm^\zitmmmm.m<DTm^mmmxm^ 
■r^zti()^m\zts:o. ^©«-&t)> ±^mmf3.^ifm 

[0 0 2 9] S^c, ^2©VX;^fC«gH««^Jgfig-r-5 

rztb<DAi5'-y^j^^L. f^KD-^x^izitmmm^m 
m-^tzisb<on^-y\z'pt£< t^mfi.^^o\zmmi 
^m^-r^rzitxDA^'-y^m^T^. -rut)^. mr^ 
^m±\zm 1 <D-77.i^^m^t^rztb<Dm 1 com^m 
fifeL^c^, ^i<Dm±izm2(D'^x^^mfS.r?>rztb<D 
m2(Dm^m0Si-r^j:mt, m2(Dmizmmm^m0!iT 
^fz!sb<D/'^^-y>^mi$.Lxf^2(D-7xi7^m^-r^x 
mil, Rmm^m^-r^rzisb<D/'^i$'-yiz'j;-f£< t^- 
mmu^j:o\zmmii^m0^-r^rztb(D/'^^-y^f^ 

rzm7t:^&x$>^o 

[0 0 3 0] ^(DnMyjmXit, ^1, m2©x'X^* 

mf$.-r^mzm\^^^ui^xh-:/uiz^it, mmmmm*^ 
mmi^xi^^u^'^mBxn5zttmmx$>^, rut> 

it, Tmizmi(Dm^m^^nrz^miz$>^rztb, ^tz 

^l©v;^i7^J^fi£-r-5^©l/vXh7'D-feXT«. ^ 
©^ 1 ©l^/&«HFBl*ftgy^$«oT(.^Sfc«6t. \^i^7. h 

zfa-tx(Dm±mm^no^tii^m\zuh, 
[0 0 3 1] sfc. i^mii^m^-t^rztb<D/'^^-y^ 

f^l(D-77.C^m^-r^mz^7,7^-i :^yhi)^±Ufz 

tLxh, f^2<D-rxi;iz'hmmfiimm'^fti!b(DA 
^-y^m^-r^cti)^ajmizu^rztb, miiBHSfcj; 
■D xmm i^rz^ormmiKomDmrnamK u?>^ o u 

[0 0 3 2] ^l©-7Xi'*Jj;t^^2©vxd7 
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[0 0 3 3] 

[0 0 3 4] mi<D (1) \z^rJ:'5\Z. TSfeSffil 1 

mm 1 2 (Drmm^t^Si^m i o<s««*ji 1 3 

^SJA«3 0 0 nm~8 0 0 nm<Djp$fC?^fig-^S, 

m 1 <D&mmmm i s fSiBi^HFaicoMFB^^igai ( i l 

D : Inter Level Dielectrics ) \Zf,t^h<Dl:. it^M 

E. ^'>>^5*;i/ai!!©S i LK. ->3.-Vry*-aM 
(DVELOX^*«*-5. -5-©flfilc:tt, BCBJ^, Tj^U-f 

7^:;i/7rX*-Jt?>M;a:i:S:fflti-5::t'bnI 

[0 0 3 51 ±iatfii5}?uv-(Z)j^^(w«, m«, hU 

[0 0 3 6] ilB^ftvUD^MtS. ^JA«, dte^^li 

fe^fflti, iUBgoiiasoG (->^y-;i/<£^i)-tf 

s s OG tj b < fiv'^ y -;i/^£-^tj# u t 

f-SSOG) ^3JA«3 0 nm~l 0 0 nmWJP^lc: 

m^T^, CKZ)!^, [Hie^^^fs. i5 0'c~2oot: 

5 0t:T3 0^)-~lB§Fp1@«®+:i7^ff 5o 
[0 0 3 7] ;^ci5« ±fE®?{t:->Un>Mtt, TtTlgoy^ 

ricLTt)«k(ri. fcAcL, ±iEIB^5 3*««iBi^(7)«^{c: 

fj.\>\ L^^LUA^ib. mitmtLx-wtit-^m (N2 
->v> (s i H4 ) . -yyyy (s 1 2 Hg ) hv<it 

hU->^> (S i 3 Hg ) ] $rfflV\ S«iaS^3 0 0 
'C~4 0 0"CJC^L, y^XV/t"7-^3 5 OW. ^ 

i^as^cm:^* 1 k p ammizm^Lxsm^noz. 



[0 0 3 8] Sft^{k->U=i>j^©«^(c«, 
>' ->7> (S i H4 ) . S?->^> (S i 2 Hg ) feb< 

tthu>'5> (s 13 Hg ) ] ^m^\ ^im\z\t.7y 
^^7, t K^->'>^?£fflv\ mitmii\.x\t. -mit 
-^m (N2 o) ^m^\ =¥^<)T:f}x\zit. mm. ^ 
wyA, T)\^:iym(o:f^iSitu:fi:^&m^^^> ^tc. ^ 
m^Wit. -mtvx, *«ias*3 0 0*0^400^; 

izm^L. 7'^XVA°7-^3 5 OW. ^^H^OBE 

ij^i kp am&\zm^-r^. 
[0 0 3 9] ^n^ity^j^ymcDm-tizit. ±ia^{k 
wtit-y^j^ymtmrniz, yayssrwrsrfriiEwsiSi 

*L<«, -fyX-^cvDm^mi^^x^^no, 

IStrMffl-r-5;</XiLT«, -0iJ<J:LT, v- U n >l[glc: 
tt, ->7>S:tfx C^:y->7> (S ) , i^y^y 
(S i2 Hg ) . h^yyy (S i 3 Hg ) ^ffl 

^fiJtbT^. -mt-^m (N2 O) +^UT 

iixizit. mm. ^U^A. 7;u=f>^(DJFffi't4;5:;tfx 
^dcl^^frtt. -fiaitLT, a«ias«: 
3 0 0*0-4 0 O'Ctd^^L, 7'^X-7A7-2:3 5 0 

w. ^»Hm®j£;'3^ 1 k p ammizm^-r^o 

[0 0 4 0] ±I2K{b->U3>i^$Jg^-ri){C«, 

mtLX. »SMa[5:3 0 0'C~4 0 ortcK^L-, :/ 
■7Xv/'?»7— <£r 1 5 0W~3 5 OW, figj^H^O^JI:^ 
S:100Pa~lkP ag^ldiS^f^o 
[0 0 4 1] ^^(C. ±ie^lC0ffiBI««ill 3±{I. » 

mmmm 1 2 (D±sai5^i;:!;^^2 o{sag«$ii 1 4 

5:, m«4 0 Onmro|?$(CJSgaT-5o C:©Sg2CDiB 

4«7-y^j^)!gTJgfig-r^o t<D-mtLX 
«, 7;i/^n;^;-7t^>M (*«7-y^fiS|g. xy'n> 
(PTFE) , T'EJUyTXT-yay m^ii, 

^fzit. ^±a^)l 7X->'J*) i^ffl 

[0 0 4 2] ±uy ymt&m^^r^izit. mmmi^ 
ssjc J; 0^ 1 (oi&mmmm: 1 3 ±t±iE7 •;/ig«gt<z) 
mmit^^mitiiy. ^©«> 3 0 o*c~4 5 o'ct^^it 
r^. ;5:i3, yymitT'E)Vy7X^—^^y^(Ditm\t 
r^^vy (C2 H2 ) . yjv^uti-i^yiJT. 
it^i7i$fy)]^^a:f^y (C4 Fg ) ) ^:fa±x^x 
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[0 04 3] 



* ' m 



CF 



-C F — C F 

/ \ 



CF, 



r 



(1) 



[0 04 51 



-CP, 



.(CF^), 



-CF 
\ 



O-CCFg)^ 



CF — (CFg ^- 



(2) 



[0 0 4 6] ±l3^2<DiS^«^lll 4iLTf4. 7«y 

-y^JV^^mim^i^ FLARE {CEES^ tl^ Z. t 



R — 0 




[0 0 4 7] 
[^t3] 



(3) 



[0 04 8] ^fz. ±IB^ 2 (DffiM**^ 1 4 {C±fS+ 

35^M3S!LfeNanopo rous Silica 1^ 

Nanoporous Si lie att#— ^X>'U 
cDiaT, ^mMxm\^^^:iiii)^X^^=^±nyMt. 
±|BN anoporous Silica fcK^;^ tlS 

ii<D^^f3.=^-ta^}vx$>^xhmmr?>:itf)^x 

[0 0 4 9] c:©J;^{CLT, TMSSlliJC, f&l 
(oammmm l 3 <>:m 2 1 4 <>:;!)'^;^.&@ 



[0 0 5 0] 'A\zmi(D (2) [c^-rj;5{i. ±ibspb1 

MlcDmi 5$r, M^it5 0 nm~3 0 0 nm<7)JP$CD 
•r^fctf)(Dm2(DS^l 6$r, «»IA«5 0 nm~l 5 0 n 

m<Dm^<Dmt'>*j::i>mxm^Lfzo ^n^<Dm<D^ 

tmmtji^^^^m^^x^^n-Drzo 
[0 0 5 1] ^rzmti^*j::i>m=^m0Sir^wnzit. im- 

dt^tii?{b-> 'J p >m^m^r^ z. t.i)m^ rti. 
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m^^i2 00nm~1000nm) (D^MM^Hzmtl 
(«»Jxfi 2 00nm~1000n 

-So 

[0 0 5 2] ;&*5±l2»^tllx'7.^<tLT«. ^it~>Uzi 

■V^^o ^©MJP«. ^JA«5 0 nm~ 15 0 nm*W 

[0 0 5 3] (3) (I^-rJ;o{C, ±|Em 

2 1 6 ±(CfflS«U-->-X h^^SiB (^JAtfliltem 

-So 

[0 0 5 4] m^^X, ±mUi>7.hmi 7^X.y^>if 

Fa^^feiia^i 2tiis^^^jg^-rsi^<oxv5^>i^-7X;^ 
<£ffliiT, m2oj^i 6o*^g^?w^rxy^>^^-r 
:^X\Z. hU7;l/:tD^^> (CHF3 ) (5cm3/ 
m i n) tWt^ (O2) (5 cm3 /m i n) tT;H/ 

> (Ar) (2 0 cm3 /m i n) i^ffll^ Rpy^ 

x-v-^ 6 0 0 wtcgg^r ig 2 ®M 1 6 t^^mit-^^ 

MTJgfiK$nTli^«^(C«, X>>5^>i^;*/XfC, it^b 
^-^/Ig (BC 1 ) . ifisSl (C 1 2 ) ^(r>mm^<DJiy^ 

[0 0 5 5] ;*:JCH1© (4) fc*-r=t5H> ±12^2 

©Ml 6i5j;!>'||l®Ml 5±\zm-B(D\^z^xhm^ii 

m m^iimmm^m) ^m\'^xui^xhm2 2^^m 

-rs. -e-o^, ^J'Jif^y^-^mizJ:*), UvxMK 
2 2*/t^-x>i^LT, »i^^£Jgfi!ct--5fcJ&®MP 
2 3 m 2 OM 1 6 ^¥®^a«»C*-T±IEgS^«* 
JgfiK-r-&fcfe(DMPgPl 9rtlC^S^J;3(cmfig-r-5. 

[0 0 5 6] ggt>T. ±82U>?XhM2 2^:X>y5">^ 
TXi^CffltiT, ±g5miG)JKl 5 0*«:X-;/^>i^ 

u mmtmmi 2\zmmfi^m^-r^rztf)<Dmnm2 
4*mLT. erBiiSiiiMi 2tci«gg?L^j^fiK-rsi^cD 

Xy5^>i^-7X;7<i:7S-5^1®VXi>2 5 SrJ^fiXf -5. 
[0 0 5 7] ig^^iT. ilSU-yX hM2 2 *X .y5^>y 

■7;^ i7 icffl ir^THFBii^igyg 1 2 2 (D{&mmmm 1 4 



-®W/j:X>y5^>yg«^£fflt,iTX-y^>y-r^„ 

\Z. '\+-tJ-7Jl':tPX^> (C2 Ffi ) (1 4cm3 / 
m i n) t-KfbK^ ( 1 8 0 cm' /m i n) 

rf> (2 4 0 cm' /m i n) t^m^\ RFT'^Xv 
^1. 5kWtI^^-rSo ;^.c:te. Il2©ig^«^mi4 

®TS»c«=&^©m 1 o^mnmm 1 3 *t^s©T-, 

-So 

[0 0 5 8] HKD (5) \Z7r^t^o\Z. ^1 

OV7.i7il2 5SrX-y^>^^Xir{rffll^T. -jlSW^'J: 
X>y^>yg««rfflViT, ^l®(g^«^Ml 3*Xry 

5^>^L, BFeiifegfeMi 2\zmmK2 & ^m^-^^, ^ 

(DX-y5">^{ci5t-t^x-y?>if:tfXH«. ^^^ffl 
ti, jJJ^StCJiSDT. 7>^X7, Jl 

wj7.hm2 2 mmmi<r> (4) «w 
wmx$>^f^i<D^mmmmi z^y.y^y^r^n 
\z. y.y^y^^fix-^±\zm^^n^o Lrzf)^^x, 
ziziTtt, U'y7.h7yyy'!f^no!ii-mitt£^\ 
[0 0 5 9] :k\z. 01® (6) iz^-r^oiz. 
U3>lg| (t>L<«^Jg{b-&i^lK) *>e>;5:sm2®vx 

^2 1*ffltiT, *-r. Ill®-7X^^2 5^X-y5">y 

L, ^^\zm2(Di&mmmmi 4^:i:y^y^Lx. m 

2 ®ffig|«*M 1 4 J^BBl^Ji 2 7 $J^«ST-5. Z<Dt^ 
©Xy^>i^^#«Htf^®||2®ffig|«^Ml 4$X.y 

[0 0 6 0] 02® (7) (c^-rj;5(c. ^Ti/ 
CVDte{c:<J:t>T, iE^«2 7:feJ:t;JSi^dFL2 6®^!^ 

m\z^^t^y^)i^m(D;^*j7^^)im3 1 sr^Bg-r^o 

^®l^« )V)7Mf}Vmz Wt.. ||2®VXi7 2 l_h{C 
fefiKM^n-So X/1u/5"J>i^feL<«CVD 

«HJ;l«^^it«-rS„ /j:*5. «^^y^feT-^S3 2* 
lt«-rS«^{C«. ^J6, i«ffl-r^^S3 2<hl^a®^ 

[0 0 6 1] -e®^, «fiJ^«CMP»CJ:oT, ^2®->r 

Xi'2 l±®5^5)-;fe^M3 2*5cJ;a>:A'U7;<^;i'a3 1 
^mmhXWi^V. 02® (8) (C^-Tct^lC, BH^« 
2 7rtJCA'UT/3';i/S3 lSr:^M.T^«3 2;5^e>fi.5 
iBi^3 3$Jgfi)tL. ^i^?L2 G[^\ZfV)7^d')VmZ 1 
S-:ft-LT^«3 2*^e);iS:S7'^i^3 4«:J^^-r-&. ^® 
fStC, ||2®V7.^^2 Itmmxhvntti^htiK f^2 
®v;^i/2 1®JPS{C<1;^T«, l|2®-7X^2 1«^ 

[0 0 6 2] 0*«Lfj:Vi;6t, ^ e.t'±IE«PBl*fig^M 1 

2®}g^igdie.ia^3 3*5j:t;y^i''3 4(DmfSix.m 
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5 2(D^^h. ±simm<D-:fa±x\z<t:-DX. +-feny 

[0 0 6 31 ±iaiftWTtt, ^mi^^m'^am^^titzT 
1 1 ±\zmr^^mmm 1 2 ^m^Ltzm^mm ltz 

tzm^<Dmfiimm\ 2. mmi2&, wm2 7. bb 
iS! 3 3 , 3 4 ^*}gj«-r s^^jc t)±i2^:!?i* 

[0 0 6 4] ±gB¥^*i^^H®KjS;^feT'«, HralJfeiSk 

Ml 2 ±.\z^(Dmf^mmmi 2^x.y^yifr^n\z:sL 

tU^m 1 2 5 ^J^t^-T-Sie 

mi®VXi7 2 5±{C»FBl*e^l 2SX-y5^>y 

5 ut^m(Dmt£^f^2<D-7Xi' 2 1 ^mfSL-r^nmt 

2 6$r}^figT^o ^^ViTm2(D-7X^7 2 1 $rX-y^>i^ 
VXi/fCfflt^rm 1 <DVX^ 2 5 i:«Sfj:^gBi||j8$r}g 

fifef s/i^->-cHra*6iiiyKi 2o±g, -r^*>-^^2 

4*Xyf^>ifLTiBiKflf2 7S:Jg^-r 
[0 0 6 5] Sfe, ll-SBi^ScDBBi^F4<»:;Jc-l)HrBl*6ii 

m<D±m. -rf3:t>*,m 2 cdaisi^^ik 1 4 S:^-fepy;p 

< f£^m-mmmiziiif^mmm<Dmmmi^^ 
1. 8-2. 4ss<i:;5:o, ^um^M^mn-^n^. 
mwmzit. mm^m(Dmhm^\ mz^^-(y)v-)v 
mo. \ B nm}ikT<r>^mii>^M\z^\'^x\i.. wmm 

yvmmmm^mm-t^. -mzwM^mfi'^o . swm 
&.-r\zt^^m9t\m.m'ii^mtmm\zmm-t^t^. 

pyjUSfe L < tt:7 <y s ^1 1 fc ct o T. 

[0 0 6 6]-;^. 0. z iim^Ki^fK^^mm^m m 

t>^:k^li.mm\tls.\/\ LItifi-oX. 0. 3/imJ:0fe 

)V'hv<\ty ymmm^m^\ ^(Dm(D^^\z\mmm, 

[0 0 6 7] *;tSF«^lfeiil^ 1 2di®aiLTVi^J:t^ttli 
TUl, l|20-7Xi'2 5. 2 l^rJ^fig-r-SISfCffl^iS 

2 l$r}gfi£r-5^®UvXhyP-trXT«, Tift (ill 1 

2 5 ^&}g*K-rsiSoui?x h:^p-feXTtt, -^-wm 1 



©srai^ai^i 2^sm$-a-^;i<h75:<. ui^xh-fa 

■t7.X1^^Ltz\y'JX hJS 1 7 . 2 2 ^I^^LTStXU 
i?7.hmi7, 2 2 *}g^LT/1iJ'-X>^^fT5 l^v 

^-rSf^(CffltifcX-y5^>^7^7.i7<i:/j:§U>?X KM2 
2*^10®^«¥mi 3 0X«y5^>:^i:|^il#(C^5fe-r 
?>Zt.i)^pjm\Zf3.^<DX, Uz^7.hm2 2^Tyi^>if 

iz^m^-r^i^m^'SmtLui'K ^<otztb. ya-t 

:^i)mmizf£^o 

[0 0 6 8] *^c. t^mJL^mm-^fztfxDn^-yt 

;^ HT'p-tXfcijiiT, -r;5:*>^. U>'XhM2 2tcM 
□ liB2 S^Jg^-r-ST'P-feXtC^tiT. 5XT5-f^> 
h DTl2^ji*Jgfig-r *fc*«/'?^' - > t □ 

SBi gjc^^LTi^v;^ Mii2 2njg^sn5iipgi52 3 
mt^mLxm^-^ntztLxh, $B2<D-77.i7 2 nz 
hmmfi^m0!i-r^rzi!b(D/'^^->tu^mnu 
it-f) ^m0s.r^::iii)mmizf£^rztb. mmsiz^ 
■:>xmmvrz^oiz, mnmmf)m<u^^oizmmii 

[0 0 6 9] ^i^i,Z. mi(D-^7.i/2 5\ZU^mi0m 

T^ztiz^o, ^rzf^2<D-7:^i;\zu^f^2(Dmi 6 
z z xit^ity 'J p >mxm^T^ 

ZtiZ^r). ^<DW:<Dm^Xm\Zii\,^X. VXi7<Z)fi:g 

(D^^m^^^TzTy^ ;<>h'^mmmm^m^^rzT^-( 

>hXffoZtti^X^?>^^\Zti.-:>X\^^^o Wtit 

■>'JP>M. ^{kv UP T^-f TOhtCffltri 

?>jSS«^ (2 0 0 nm~ 1 0 0 0 nm) (Oyt^mmt 

[0 0 7 0] ifc^Stl. t*i|Bf®#14C)4gaS-fiJffl-ri, 

ilitCioT. tie*75^^fflti^>nT^i;ti§«*(7)iSliX 

p fc«g?fbsibv u p >m) ^m\^^^'Z-mmu 
\>\ m«. f^2<Di&mnmj^i 4 (^-fepy;n^fcL 

^«*i3 (mmm) t)^jiy^>'!f^nfj.^>^^^'^mn 
Ttiu. Mimm2 7^^mmiifji^m2(DiSMmmmi 

4 \zmm^0: <x-y^>^^(cJ:0 Jgfig-r s c: t i)i«jmx 
fe^o ^^2 6*}gfig-r^fc:J6cDX«>^>^* 

nomjzit. ±mmBMvrzJ:o\z. =¥±ay)ihL<\t 
y y mmmA^ ^fs.^%2 <DimmMm. 1 4 ^x <y ^ > 
•t^tMm\z-^wmr)'m 1 <nt&mwm 1 3 'bx-y5^> 

[0 0 7 1] '^\z. imm<D^m^mm.(r>w&-nm\z^^ 
t)^m2<Dmm(Dmm^. m4(Dmmi:mmizj:-:>xm 
m-r^o 03-e«. wiBmi^^um2iz^LrzmfSi^ 
&,tmm<Dh(oizitm-m^^ii^r^. 
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[0 0 7 2] 03CD (1) iZTii-r^olZ. MI201CO 

(1) tzjiz>xmmvrz<Diimmiz. t«s»«i i«, 

-mtLX. S«5 l±»cK7>vX^ (0^#lilS) 

m^^n, ^ti^mommtmm5 2'ptzmm5 3iim 

3 0 0 nm~8 0 0 nm<Dm^ <DiS:mMW<iMW^l:m 

[0 0 7 3] ^(C. ±l2^10{gil«^Ml 3±{C, @ 
Fal^i^ 1 2 <D±^gl55i- tfj:^® 2 ®<S^«$^ 1 4 
^. 4HJA«4 0 0 nm©;p$JlfiaKT-5. ;i<D^2©i£ 

[0 0 7 4] iKDct^JcLT, TttJ^^ 1 1 ±JC, ^1 
©ffi^m^M 1 3 2 ©fiSfm^ll 1 4 i:*^ 

[0 0 7 5] ^^{c, -htBBFBimiyi 1 2, -rrs-t)-^. ± 

IBB 2 0<g^«^M 1 4 ±JC. ilfilVX ^ i LT. ^1 

nm~ 3 0 0 nmOff^OiS^bv'U n >I^Tigf«Lfco 

:^liTll2<DVXi7^Jgfig-rS;tfeCD^2 0Ml 6^. 
«sj;^«5 0nm~l 5 0 nm©iP;^®^'ft:>'ij3>MT 

[0 0 7 6] '^i^x\ mmmi<D (3) {cj;oTiJiHjL 

rz<DtmmtZLX. ±iam2 0Ml 6®i^S:X->5^>^ 

mmmmi 2\zmm^m^^^<D:!:v^>if-^7.^ 
tt^^m2(D-^x^ 2 1 ^m^r^o 

[0 0 7 7] ±ia^2®l^i 6i3J;t;^i(DMi 

5±.\zmn<DVi^7.hm^m^ mA.\tMiB.m;^m) ^ 

-<-^mz^o, U'jxhm2 2^/-^^-->ifLx, 
^mji^mi$.r^rzid<Dma^2 3^. m2®iKi6€: 

[^^zm^^^o\zm^•r^, 

[0 0 7 8] 'Af^^X\ ±IBU-vXhM2 2<^x-yf^>/f 

srsissgbiii 2\zmmii^m^-r^rztt)(Dmn^2 

4 SrJ^^LT. SPal^iltl^ 1 2 \Z^mi^M^-t^^<D 
x>y^>^'vxi'<i:;i5:smi©vx^2 5*Jgfi£-rs, 

[0 0 7 9] ilV^T, ±13^1 <DV7.^ 2 5^X-y5"> 
^yvX^fCffll^XeFBl^iStJll 2©^2 0{£|||«*M1 
4€', — «WJ5:x«y5^>^SIB$-fflV»TX-y5'>>/t" 
C:<7)X-yf^>i7'^mi. — ^JtbT> X>y^>^?? 
(N2 ) (4 8 cm3 /m i n) t'sU'^A 
(He) (2 0 0 cm^ /m i n) tSrfflli, V'f i7P 
S/t^-Srl. 3 5kW (2. 4 5GHz) . RF/f? 
1 5 OW, S«Sa[*- 5 OrjC^^rS. 13.^. 



x^±\zm^^n^rztf). uvx hw^^^no-Si^sitfj: 

li. m2(0{g^a*i^i 4<DTBtcfi«^(Dm 
10e^«^Ml 3*t^S©T. miCDfiSIS^mi 3 
±TX >;/ 5^ > Jh ^ tl 5, 
[0 0 8 0] 'AiZ. m3<D (2) tC^-TiolC. S^k-> 
Ua>il (t>L<tt#JS{b-&i^il) d^e>;/S:-5^2®-7X 
i?2 1*ffllriT, Sr> mi<D-77.i7 2 5i3iy^>if 
r-5o ^2©i£^«^Ml 4«W^T}g*re$ 

x$> 1 o<g^«^K 1 3 dix >y ^ > if $ n, 
:^\zit, -mtvx. ^^i'y)V^u':fify (c 

4 ) t-S?^!:^^ (CO) t^ffltJ^o 

[0 0 8 1] 03© (3) tC^fJc^lC, ^2 

®v;^i7 2 lSX-y^>i/VXi7{cfflViT. ^2<Z)ffi^ 
4^X«y^>i/L. iBi^3l2 7S:Jg^-ra. Z. 

(Dii^(Dx.y^y^^mtmm(DW,2<r>^mnMmi 4 

y^x\t. f^KDimmmmi 3-dmmmx$,^^ib. 
xy5^>i/ttm 1 (Di&mm^m 1 3±xi¥±r^o 

[0 0 8 2] 0^«L;^cVi/i^\ ^(7)^, MIBS2^fflli 

um2 7\f^izjvjT^^)iM^^vxmf^^m^i^. m 
m}i2 6p^\zmT^^)vm^'k\^xzfvif^mm- 

[0 0 8 3] ^<Dm2c:>nm.<Dmmh, mt^mi<Dmm 
<Dmmizw\m\z. ±.%mf^mm:i2<Dj\^^iMi)^^u 
m^^xs-:ty if(DmmT.m^x^m o ji uff 5 ^ 1 ct 
oT. S'mMm^m!^-r?>z.Lf}^-^m\zu^o ^tz. ± 
iBBs^s 3m<Dmm^m5 2(D^»^. ±tEmm(Dy 

[0 0 8 4] ±mmmxit, ^mi^m^fi^m^^nrzT 

ifeSISl 1 ±JCilFBll6^M 1 2<&Jg^bfc^3j$i5i§^Lfc 

;t^J«OSF^*fe!iyK 1 2. JligE7L2 6, ^mm2 7, iB 
^. :/^i7'^^J^fiK-rs«^tt)±fB58ii;&ffiSjiffl-r 

[0 0 8 5] ±IBm2(75||ffi<7)fl^iilC:*5(t-g)#3S«:^B 
[0 0 8 6] *5^BJ©^^«f*:SBC0Sjt:^i4(c^ 

t>^fB3<DMm(Dmm^. m4<Dmmxmmiz.i:-:>xm 
mr^o 04T«, mti^i\z^i^ii.m^^Sitmm(D 

[0 0 8 7] 04® (1) {:^TJ:3tC. TiftSSl 1 
BS) *i}^|$$^a. -E-n^rgpHFB^fftgyiS 2 4>tCiBll5 
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mmm 1 2 (DTm^^tti^f^ 1 <Dis.mmmm 1 3 

«s]x.fS3 0 0 nm~8 0 0 nmCDJP^lCj^fig-r-g). ilO 

^ 1 (oi&mmmm 1 a »iE^s^(DiirBii&ai^ ( i l 

D : Inter Level Dielectrics ) lC&S=t)©T. JtSI^ 

[0 0 8 8] ^^iT±g3^ 1 (Dimmmm 1 3±jcx'y 

[0 0 8 9] 'AiZ. ±ti^mm4 1±1C, WPbI^JH 

0 0 nmojp^icfiaig-r^, z(of^2(D&mmmmi 4 
ij-ifsym m^y^mmm. f-ya> (ptfe) . 

>AF (m&^) ] > ^•^{tlT'J-Jl'X-T^;!., yyit 

[0 0 9 0] Z.(r>i^o\Z.\^X. Ttf!»«l i±tc, mi 
0(gSI«*ll 1 3 t.^fm4 1 2 ©iSSI^^Ig 1 4 

[0 0 9 1] ^{304© (2) t^Ti^lc, ±IB]iPB^ 

Migug 1 2 . fTit)^, ±13^ 2 (Diimwm 1 4 ± 
tr, t.\^x. mi<z)vx^'*}^fitrsfc«)© 

^l(7)Ml 5^, ^3J^«5 0 nm~3 0 0 nmCDff$(75 
■rS;tJ60||2®i^l 6^. ^J;t«5 0 nm~l 5 On 

[0 0 9 2] S;^ci5ltvUn>M^JgfiKT-5HtI{C«, -S:^ 

Z.(DJ:o\Z. lll©Hl 5S:7^-f ><>ht'fflti-5iSS 
^« («»JAtf 2 0 0 nin~ 1 0 0 0 nm) (D^tSM^lZ 

:A > htCffltiS&S®« m^ii2 0 0 nm~ 10 0 0 



[0 0 9 3] 04© (3) Jcs^fct^ic, ±lBm 

2©iii 6±izmi^<DU':^y.hmtsms mTHimmm 

[0 0 9 4] m<^^X. iseUvXhlKl 7$rX-/5^>^ 
VX^lCfflt^T, ±ieil2©Kl 6©*.i&X-;/f^>i/ 
t. iEISS«:Jgf«-rSfeJ6©l?PgBl 9S:Jgfi£LT. B 

rafsga^i 2\ztmmt:m^-r^iSi<D:cy^>if-77.i7 

fi. WIB^ 1 ©SSS©JgliT'i5iBjb;t©tI^il©^teT 
v'>i^JcJ:OI^*-r5. ;^:te, 01© (3) TfS. Ui? 

X Ml 1 7 *l^*t-SW©«^liS:^Lfc. 

[0 0 9 5] ^^{CBI4© (4) \Zyht^^\Z. ±82^2 
©II 1 6 *5d;tXB 1 ©|g 1 ^iL\zW^(DV'J7.Vm^^ 

% mx\m^^^m ^m\<^xvv7.vm2 2^^ 

2 2^/13'-x>i^LT, «iK?L<&?^figt-^fc*©MP 
gP2 3^. «sjA«m2©Ml 6^¥ffi«WIC^T±ieSB 
^^i$rJ^^!£-r'5/i^6©gB□gel grttc^S-SJc^lCJ^f^ 

t>, WPgP2 3^iJ>;^t<i:fc-a575S|BPgpi 9{r«;fa:* 

[0 0 9 6]i^liT, ±121/^X1-112 2 ^Xy 5^ >if 
■TXi'lCfflViT. ±IBmi©iH 5©*S:X-75">i^ 
L, HrBl^m 2IC«m^Jgfi£-rs^cJ4)©MPgP2 
4?rPfigLT, SPB^i^m 2(C^m*?^fie-r-g.||?© 
x>y5^>i:fvx^i;;c^Miov7.^2 5^m^T^. 

[0 0 9 7] i^l^T, ±i2lll©VX^2 5S:X-y5^> 

^vxi7 icffl i^t«Pb1*&^ii 1 2 ©m 2 (D^mmmm i 

4*. -fiSW/«j:X-y^>^gg^fflliTX>7^>yT 

7s\Z. ^Pg^ffllV ^^\Zi5.CX. 7>^X7, 
7.SrffltiS. :L(D:x.y^>^X'\-i, mity^mj^ 

(Diix. -mitmrn (co) fjii^^-rLfe^^siLTS:^^, 

> m 2 ©i£SI«*M 1 4 ©TH lc:«S?{k-> U n >M 
©4'Fb1M4 1 ;5«*S©T?, ±IEX-y^>i/tt4'rail4 1 

112 2\t^mmn:$>^w.2(Dimnmm \ 4^&x-y5^> 

[0 0 9 8] ^<b\z. 114© (5) (c^-rJ:5l:, ^2 
©VXi7 2 5<!:^2©(£^«$lll 4^Xu/5^>^VX 
i^lCffllriT. -«?6*l/j:x.y^>^^ilB*ffll.^T, mi© 
VX^?2 5<>:ifelc4'rail4 lSrX»/^>i/-r-5. -T^S 



(12) 



It^ 200 1 -44 189 



^■rSfc«)OraPSP4 2 =S::i:y^>if\ZJ:. ^J\^^-t^, 

IC. :t;?^7JU^py^> (C4 Fg ) (Scm^ /m 
in) t-^fb^sg (5cm3/min) t7)Vzi> 
(2 Ocm3 /mi n) RF^vXTS-eO 

[0 0 9 9] •^\Z. 04CD (6) IC^-rJ:5{C, ^ 1 CD 
•7X^2 5 (^2W77.i'2 1) l5J;t;cf Fb^]^4 1 $X 
«;/ ^ >i/^X tffl 1>T^ 2 <Z)<SR«*|^ 1 4 *J 

3S-X-y^>yL. ^2CD{g^m^ll 

1 4 icE^^ 2 7 ^m^-t^ tth\zmi (D&mnmm 

1 3JC^^?L2 6S:JgJ«-r§. C:OX>;/5">iyfl*3lt'l) 
X>y5^>i^;^X(Ctt. ^jil (N2 ) ^m^\ ffiJSfCfSi; 

[0 10 0] mmitv^s.^^^*^. t(D'^. mtm2\z^^ 

[0 10 1] ±ie,m4\z^^xmmLfz^3(Dmm(DT^ 
sgTfe, mmmi\z^^xmmi^rzmi(DmM(Dmmt 

[0 10 2] fiii. ±m^mm4 l «. S{b^{b->'jn 

tt. ^1®<S^«$111 3H^^LTX-y^>i^-7Xi7i: 
;4 0 , ^2 0®^«^|g 1 4 JcMbTX->^>i^X h y 

/•^tfi^^o ummmx-m^-r^ z. 1 1 prtiT*-5o 
[0 10 3] f^a. ±M^mm(D^mxm.mL,ti. 

\zt'hfs.'^mmsmm<nmiz^nm-^umi)^^. ssi^ 

mAt\.x\t^im:^^mr^:Lt.t^X'^. immmfs^ 

\mmm^2. s&:T<Di^mhLx\ti^^ 

[0 10 4] ±K^^-fcD^>©5^. *a^#:SS(C<s5A 

&mi±. SB^tt. iii*<±, a«1±;^t<i:*«ii!E3l5®SFBl*6iit 

~i/i 0 0 tmL<m^\ 
[0 10 5] -ys. yymmmi:i. :/^xvcvd(CcI: 

K>m^Vtcm [19 9 7^© I EDM (International 
Electron Devices Meeting ) TB*«^SC^tt*t|^ 
m , 7-yu> (5^i/J?>tt) , ^y^k^U-fSK (5^ 



«. itmmmi!)^2. 5SK±.<Dmm^'j-7-tit^Lx. 

[0 10 6] ^z.x\ ^m^xit. ±si^mm(Dmmx 

t>itx\ mm\i<D$,?>mmmm^m^-t^zi:i!)'iufmtz 

[0 10 7] -rjfeto-^, ^■tu^ji'mhi^Kityymm 
wsmit. mBi<tizj:K>m^mi^^mii^:k^<f3:^mi^m 

(^u^fcmzm ^\ 't<Dm(73^^\zitmmm^Mm{s.m 

-f 0 . 1 8 M Tn^y<D^Mil^^m\Z^ 

viTtt. mmimifio. z tim&rf\zu^m^xmMm 

^mf)mm\zmwr^tztb. w^m^mt^o. znm^xv 
\zu^u^\z^'tu^)mh L < ity ym^ms^^mm 

ns, 0. Sdmj^o'hmf^^m^^rm m^ii± 
T<DMMii) xu. ±ifs.^mitr£\.\ Lfcm-ox. 
0. 3 iimj^y)'b!A^^Mimmm(D^^\zit. itmrnma^ 
0. 3&sT(Dmmmm^mi'^tni-t»x&^. 
[0 10 8] 'A\z. ^§t^<D^^mi^^s<Dm^-:^mzm 
t)^m4<Dmm(Dmm^. ^^^^(DmmT.mmtzj^ux 

[0 10 9] m5<D (1) iZ^-TJ^OiZ. —mtLx, 

?>\zmm. mmmm^me^Lxmme o-i)m0s.-^nxi^ 
75^, mz.it, mmm^u.m^itfj:\'^j:orji^mx&^ 

[0 110] ^o^jran. mmK (^ix.«eT3i^-;w 
$fmthxm^tmiti^u::i> (s 102 ) m («sfii 

IK) $r5 0 0 nmCDJP^fC^^L, E^*tJg*rfe$n-5^ 

2 o^Pb^^^ 6 3 ^mmm<DmmtLxm^ii^ u t 

U-;i/X-xJl/MT5 0 0 nmOJP^tJgfigL. ^1© 

•77,i/^m0!t-r^tctt><Dmi(Di^6 4^mz.iitmit>'*j 

P>1^-C1 0 Onin©JP${c}gj*L, ^2 ©vxi^^^j^ 

fig-r ^fci6<D^ 2 wiK 6 5 ^m^itmt-y u ^ >i^T i 
[0 111] :;*:(riT, 05® (2) »3^-rj;3tc. as 

8 1 iz\iim^mi:i&^-r^tztb<Dma^8 2 ^m^SLi^x 
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[0 112] mir^X. m5<D (3) \ZJrk-t^O\Z. ±K 

Uv;^hvxi78i ms(D (2) ^m^^xmi 

ii>'1:J^-> 6 6 S^MP bTS 2 OTXi^ 6 7 ^J^^f 

>c^> (CHF3 ) t7)V=i> (Ar) tg?^ (O2 ) 

XhVX^Sl (HfiffiHScD (2) #Bg) ^K5*-r-5. 
[0 113] 05© (4) \Z7r:'r^O\Z. ffCX. 

oT. m2©v;^;^6 7iJj;UtBBi^jiA^— >6 6±IC 

mmi mA.ii\^7^-M ^m^-r^tzibizm^^^i- 
izimmfi^m^-r^tztb(Dma^8 4 ^sBi^si/iiS'- 

[0 114] -A^^X', m5<D (5) (C^-r=t5(', ±12 
l'vXhVXi7 8 3^X>y5^>y-7X^»Cffll.iT^l© 
me 4SXy5^>i^LT^gg?L5:Jgfig-r-5fc*(7)jgiga 
n3^->6 8^m^V. mi<7)-7Xi7 6 9S:JKfiK-r-S. 
±fEm 1 ©m 6 4 ©X y 5^ >i/'Ttt. a?&©¥fT¥SS 
y^XVX>y?>^/Se*fl3V\ X-y5^>^y;^X{wttxf 
i7^'7;|/^D>'i'DyiS'> (C4 Fg ) i:7;Pzf> (A 
r) iKsg (O2 ) iSffllifc. SfcS^iaSttCCt 

[0 115] $e.{c:05© (6) {r^f m© 
6 9^xy^>^^x^\zmt^^xm2(Dmmm 

Jg6 3*Xy^>ifL, fti^?LA^'->6 S^MfiJK^ 
f-S. iI©Xy5^>:yT«, Uv'T.hTXi^S 3*.|^B# 
JCX-y^>^^^nTI^*$n-5o ±IBM2©SFfl*feiadl 
6 3©X>y^>i^T«. a^®i«S-Sy^X-v'X-y5'> 

^mm^m^\ :s^v^y^ii7.\z\t7 y^-r (n 

H3 ) SrfflVifc. ifc««ffi«tt-2 Ot:tLfc. 

[0 116] i^V^T. 05© (7) \Zm-t^o\Z. ^2 
©VXi7 6 7 *X-y5^>i;'-7X^{c:LT^ 1 ©TX^^ 6 

fC, ^2©@W«atM6 3S:Xy5^>i^-7X^JcLT^ 

i©»Fai^M6 2^x-y^>i:fL. mmii? o^m^ 

-r^o c:©x>y5^>^irtt. a^©¥fT¥1SS7'^X-7 
X>>5^>^SB$:ffl^^ X.y^>if:f}X\Zit:i-i7^y)l' 
:tazyi/azf^> (C4H8 ) t7)l=!> (Ar) tm 
^ (O2 ) t^ffllrii^c:. S/hSSiaSfiO'CfC^^L 

[0 117] :^i>T'. 05© (8) {c^-rj;pfc, ^1 
©vxi' 6 9 S:X'y5'>i/vX^'t3ffl^iT^2 ©«M*e 

i&M6 3^x.'y9->ifvxmmm7 i^mm-^o x^ 

X«y^>^:*fXfC(i7'>^XT (NH3 ) Srfflti 

fc. *fcs«iaffitt- 1 0 o*ctLfc. 

[0118] -?-©^, 05© (9) tC^-Ti^fC, mi^ 



?L7 0©ll£gPlCgtBLTl'i^A>y->'<-v3>m6 1^ 

x.y?^>;y-rs» ;i©t#. mm(D$inxm0Si^nxi^ 

^f^2<D-7X^6 7 (h»I205© (8) #88) t)Xy^ 

=i>ji*ts^6<)tcs:^ttx«>5^>i7'$n-5ck5ic, a® 

©iei^S7'vX-7X-;/^>i^$^«*ffl(,\ X.v^>^i3 
xJc-y-;U7r-'N+-y-7;U:t7i' K (SFg) ^rfflt^ 

fc. ^fcasMio'ctLfc, -f-©!^^, ^2©^ra 
m^m 6 3 7 1 f)tm^-^n. "tcDWMM 1 1 © 

/isgPtca^LT^ 1 ©MftlJfegime 2:fe«tyC/1-y 
>M6 1 JcSgE?L7 075^J^fiE$n-g), 

[0 119] ±fSmi©gmi6igaK6 2lctt, mc'y'i 
ii> (S i02 ) m.^m^tz-m. «»J;^ffSE7>y|b->'Jn 
> (S iOF) ^fflVi^HifeBj^lT^-S.. 

[0 12 0] ±12^ 2 ©-7X^7^6 5 ^{t;->'Ja> 
MTJ^^Ufc**, S<b^^>M^©ii5iil!.^^St)b<tt 

t)^. mfb->U =i>.^©**ifBfJ3*H.Tx-v5^>^SS?14 

tt©|gi*tJ:iio 

[0 12 1] ±|50 5{rioTittBJL}tm4©^ig©}^ 

2 ©BFb^IS^ 6 2, 6 3 ^Y&m^tz.m^mm LTzTtji. 

^m^m^itim^^nx\,^fj.umtsL±\z±BmmLrcm 
fig©^i, $^2<Dmmmmm6 2, 6 3. ^m7L7o. 

gS^^7 l^$:Jgfig-r^«-&»Cfe±ta0 5»CctoTittBJ 

[0 12 2] ±^m4<Dmm<Dmm\z^n^¥mi^mm 

(Dmitysmxit. ^ 2 ©ew^eigy^ e 3 ±\zm 1.^2 
©BrBi^stM6 2, 6 3^x>y5^>^'r«^{cx>yf^> 

1 ©VXi^ 6 9 ±{^^2 ©SFB^ifftSiMe 3 SrX.75^>^ 
■rsi5©x-y5'>i7'-7X^i:;'j:^fe©Tll 1 ©vx^ 6 

9t«Ma©s;S:^^2©vxi7 6 7^m^-r^j:mt 

*1iATli-5C:<i:*>e.. H 1 ©VXi' 6 9 $:X>y^>y 
VX^^flfflViXmi. m2©Mra*6igyK6 2, 6 3SX 
■y^>^yLTS^?L7 O^J^fig-rSo :*liT^2©VX 
7 ^X.y^y^-^Xi7\zm^^X'^\(D-^7.^ Q 9<t 
ttS:f'iSSH^JfS:}gfiK-r-5E^?i/1^'->6 6/iiSJgfig^f 
nfcT'l|2 ©TXi' 6 7 $X y^>>/-7Xi7Hffl(riT, 

^2©«FB^*fe^ll6 3^:cy^>{fi^xmmm7 l*Jg 

[0 12 3] S^o ^^l:->Ua>,3^t^i|s^^ffl^i;t«^J; 

D fep-iBiii^©gstira©^ra*eigfcis<h/i-5^ 2 ©era! 

6 3 U -^-TfeSJt? U 7 u -;ux-5^;i. 

MTJgfigr^:^,!:*^?., m2©gFBl*feg^m6 3 5g?{b-> 

[0 12 4] ^tzf^2 0mmtmm6 aammLxi^^fs: 



(14) 
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SIS) ^noZtii^m-C$>^. -TiSiio-^. ^2©-7 

<. Ui^Xhzfu^XX-m^LrzUi^XhmS 1, 83 
hUB 3$:^*-r§f^ll*'iJS<i:b/<tVi, ^(Dtzib. Zf 

[0 12 5} ^tz. wmn Q^^^-t^tztbCDWrn. 

i;Tm2<7)vxd7 6 7\zM^nimmmn^->^ e 

fC^tLTU-vX hM8 3{I}gfiS;;^ns^PgB8 Atl^t^ 

mn-f) ^m^-t^z.t.imm\zts.:h, ^y\z^<Dnm 
^mQ\z^^xmm-r^. tt^, m6-cit±mizu^7 

[0 12 6] m6(D (1) \Z^-t^OiZ. m2(0-7X!7 

6 7 \zm^^nftmum/-^^->6 e t*f Lx^m/t 

^'->$rj^eg-r^fcJ6®i/>?x hM8 3 \zms^-^nrzm 

PgPB 4d^*'rnTJgfig$nTliS, CCDJ;^/^*^^^ 
oTt)> 06© (2) {C^-rj;3{C, l/vXhM8 3^& 
Xy5=->i^VXi'{IfflliT^2<D-7X^ 6 7$^X->^> 
^yb. $e.(C^l©ll6 4^X-y5^>>^LT, j^m^ 
^->6 8$-J^^L, HKDTXi'e 9^Jgfi£t" S. ^ 
nicj;0. ^2 0-7X^6 7 BB^P/1^->6 6 

CO 1 2 7] :*ViTBI6© (3) \Z^-r^OiZ. 

•x'x^j'e 9^j:.-y^>if-7x^izm^^xm2<Dmmmm 
M6 3^x-y^>yL, ^min^-y&s^m&m^ 

tt, U-vXh-x'X^8 3 (mfieiae© (2) #fig) fen 

Bt X -y 5" > ^ nri^i ^ n-5, 
[0 12 8] i^tiX, 06© (4) tc*-rJ:5Jc:> m2 

©^X;^6 7^X-y5=->^-7Xi7{cLT^l©-7Xi?6 
9fCiH^S/'1i$'->6 6^®fi}^figf -So ^nttfc 
\Z. ^2(Dmr^fimm6 3^Jiy^>if7Xi7\ZLXm 
l©liP5lfiga^6 2S-X';/^>^b. SSE?L7 0*}grit 

fi). m2(ommtmm6 3izm^^tixi>^ 



m^mLxme^^ti^o 

[0 12 91 ^t^T. 06© (5) lC5^-rJ:5»C, ^1 

(D-^Ts^ 6 9^ji-y^>'^-^xi'izm^^xm2(Dmmm 
mme 3iX'y^>'^Lxmt^m7 1 ^j^gg-r-s. -^© 

06© (6) IC^-Tcfc^lC. ^m7 0©JSg51Cg 
mbTl^S/t-yv"^— >H >M6 1 $rX>y^>^-rS. 

^©<h#, raa©**^sfT-}^fig$nTti-5^2©-7Xi7 6 
7 [HfrK06© (5) #Bg] t)X-y5^>if$nT^*$ 

ns. -e©^«. m 2 (Dmr^^imm e 3 izMi^m 7 1 *i 

J^«K$n. -€-©gBI83l7 l©lSI95{c:igi^L.T^l©Bra 
^igd^6 2i3ctt//1-y->'^— >3 >l^6 1 \zmmfl7 0 

f)m^^n^o ±simmLfzj:o\z. m2(Dammmm 
6 3\z^^^nxi^^^mmfi/'^i$'->6 8*^^tfaD© 
MPMa^^LTj^^^nsdi. ^^zmmfi7o^ 
m^LtzmizmmmBm^m^T oaip^mzmtb^^ts 
:it^nt:)m^z.t\zj::^x. msim8\z^^xmmL 
tz^oiz. mnmm*Wk<u^^o\zmfmi7 oi)^m0s. 

[0 13 0] u^. ±?iwtmxit. wmj-^^-y^m 

^■r-5f?S©5XT^-i'^>hfc:J;o xmwmn ^-y\z 

n\yxmm^n^-yti^-mx^^^ntzm'^\z. mm 
?L©M p mm^m^T^ ciiti^x^^^ii^mmLrz 

^mm<D^mt^ms<D§m:^mz^nit. mmm/^^ 
^->tt^mfi/'^^'->ti}mMmz-rnxm^^nrz 

t^^x't^ti^oMm^^-r^o 

[0 13 1] mi©^x^6 9»c:;5:s^i©iK 

^tz^2(D-7X^izU^m2(Dm6 5 

?:ytmM^(Dum. z :Lxitmty u a ymxmi&t^ 

Z.ii\z^r}. ■€-©^©g^lS»c;feiiT. ■7X^7 <D^« 

(2 0 0 nm~l 0 0 0 nm) ©7t^£2iif -5 CI 

[0 13 2] mi©BPB^^5igtM6 2 t^2 

©®FBlfa(tM6 3 t©*tiEf©#tt©fflit<&fiJfflt--5C:<i: 
JCj;oT> t»e5l5*^e)ffltie.nTt»;/^K«^©?i5«riX>y5^ 
>i7'Xh-y/-?@ («^JA«S^t;->U3>M. ^fb>'Un> 

m^tz\t.mtmt'^')^ym) ^m^^^-iL-m'^ti.^\ m 

^2©eKieiSaK6 3 (WfiygD SrXy5^>^-r 
-5*«=-C, mi©®^^^i@yi6 2d«x.;/^>^$n;5:«.i 

^#$:g^-rn«. mmm7 i?:mmmtf£^f^2<Dm 
mfimm e 3 < x 5^ > if j; o j^bk-t -a c: 

idtnjtiT&s. *fc. mmi7 o^i&^-r^rztf>(Dx. 
y^>^^nomz\^. ±Mmm\^tz^o\z. mitz^v 



(15) 
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[0 13 3} 

mmimm±^z^<Dmmmmm^j^y^>cf-rMzx. 
^ 1 <D^xi;±\zmr^fimm^x.y'^>if-r^^<D:i:y 

1 0)-77.^?:X.y9->if-7:^^izm^^Tm?Sfimm^:x: 

[0 13 4] mrt. ±^mmmmm<D^-^. m~mmm 

«7 ymmmmxm^-r^mm:^miz^nii. wimrm 
m<D{S:m^^^m\zu^. ^rz±$immmmm<Dv-^, m 
mmm<ommmmm\zmmm%v<ummm^m^^^ 

ymmm^mf^^xh. mfsmmm±i^<Dmmm^m(D':^ 

[0 13 5] mtz. f^2<D'7Xi7^m^-t^m<DU>^X 

hyp-fexTtt, yi&\zmi(Dmi)m^^tiftm§i\z$> 

^fztb. t.rz^i(D-rxi;^m^-r^^(DUzyxh-fa 
-trxT'tt. ^<Dm 1 (Dm^wmmmm^m^xi^^fzib 

yp-fex«, mmtmmt)mmLx\,^m^imxffo:i 



[0 13 6] mmii^i^^r^fztb<D/^i^-y^ 
^^xmm Lrz^ottmfm.(Dmammi)m< o 

[0 13 7] ^i^\Zf^l<D-77.i/iSj:Um2(D-77.i7 

5r> ^mm^m-rm-ixm^-t?>:itizj:r). mio) 
•7x^=^m^T^rztb<Dmii<i:zsm2<D-77.i7^m^-r 
^rz&<Dm^i^0Si\^rzmznt)n^>j vi^^^^-xs 
(DU^xMizni^^^xi/T^-f /.>h ^vtMtmm<D 
7 ^ > h:^mx'no c iiifi-^mizu^, 

im 1 ] ^^m(D^mi^mm<Dmm:^miz».t>^m i © 

[ia 3 ] ^%m(D^mi^mm(Dwt:^mizw<t>^m 2 <d 
mm<Dmm^7n-rmB3:mmx$>^o 
[04] ^^m<D^mi^mm(Dmm:^mz%t>^f^3<D 

mm<Dmm=^^-rmmi:nmx $> ^ , 
[05] ^^m<D^mi^mm<Dm7^:^mizw.t>^m4<D 

[06] m4(Dmm(Dmmiz^hrzm^:^miz^^^x3. 
[0 7] u^<D^m(Dnm:>5m^^-tn^i:mmx$> 

[08] Se*®ft^#{ci3i,iT5XT^< ;<>h-$^i;;t 
«^cr)iKS^^-r^3gXS0Tab-5. 

1 2 -jgr»^i^giti^. 2 1 



■m2(D-7X^. 2 5-11 10 



[02] 



27 27 27 3e 



S(32) 33(32) 33(32) 
31 21 




(18) 
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(12) ^mm sm mM 



Pis'— 5F058 AAIO ACIO ADOS AD09 AD12 
AF04 AGOl AH02 



